Orally active 7-phenylglycyl cephalosporins. Structure-activity studies related to cefatrizine (SK&F 60771).
The synthesis of a series of related broad-spectrum 7-phenylglycyl cephalosporins with 3-heterocyclicthiomethyl substituents is described. The effects of benzene-ring hydroxylation and 3-substituent variation on the in vitro antibacterial activity, height and duration of mouse serum levels, and effectiveness in protecting against bacterial infection in the mouse are examined. Included for comparison are cephalexin, cephaloglycin and their ortho-, meta- and para-hydroxy derivatives. The biological properties examined were influenced by the position of the hydroxyl group and by the nature of the 3-substituent. The 7-(p-hydroxyphenylglycyl)-3-heterocyclicthiomethyl analogs were found to produce significantly higher serum levels on oral administration to mice than their unhydroxylated counterparts. This effect was not observed with the 7-(m-hydroxyphenylglycyl)-3-heterocyclicthiomethyl cephalosporins, nor with the p-hydroxyphenylglycyl analog of cephalexin. While m- and p-hydroxylation had little effect on in vitro activity and o-hydroxyphenylglycyl cephalosporins tested had very low antibacterial activities and were not examined further. One derivative, 7-[R-2-amino-2-(4-hydroxyphenyl)acetamido]-3-(1H-1, 2, 3-triazole-4(5)-ylthiomethyl)-3-cephem-4-carboxylic acid (SK&F 60771) was found to have outstanding in vitro and in vivo activities along with oral and subcutaneous serum levels in the mouse that were significantly higher than those obtained with cephalexin. This derivative which has been given the generic name cefatrizine was selected for extensive additional biological evaluation.